Background: Serotonin reuptake inhibitors (SRIs) have demonstrated consistent efficacy in the treatment of obsessive-compulsive disorder (OCD), while agents that are primarily norepinephrine reuptake inhibitors have not. Comparable efficacy has been demonstrated for SRI and non-SRI antidepressants in uncomplicated major depressive disorder (MDD). This multicenter trial is the first comparison of an SRI (sertraline) and a non-SRI antidepressant (desipramine) in the treatment of OCD with concurrent MDD.
D
ATA OBTAINED from epidemiological and clinical studies indicate that obsessive-compulsive disorder (OCD) and major depressive disorder (MDD) co-occur much more often than expected by chance alone. In clinical samples, about 60% of patients with OCD have a lifetime diagnosis of MDD. 1 Lower but still substantial rates (ie, about 30%) of lifetime occurrence of MDD in patients with OCD have been found in population-based epidemiological studies. [2] [3] [4] Because most treatment studies [5] [6] [7] [8] [9] [10] of OCD have typically excluded patients with high levels of depressive symptoms or MDD (unless the MDD was judged to be secondary to the OCD), little is known about whether concurrent MDD influences the course of pharmacological treatment of OCD. A number of smaller studies have reported that subsyndromal baseline levels of MDD symptoms failed to predict the outcome of OCD treatment [11] [12] [13] ; however, a large, multicenter trial examining clomipramine treatment for OCD found that higher levels of initial depression were generally associated with diminished efficacy.
14 Furthermore, OCD symptoms have been associated with longer time to recovery among women with MDD. 15 Thus, patients with OCD and concurrent MDD need to be targeted as a special population for treatment studies. Identification of the most efficacious treatment for this substantial subgroup of patients with OCD would potentially lead to a refinement of clinical decision making that might reduce patient suffering and complications resulting from the MDD (eg, suicidality, hospitalization, impaired work functioning).
Sertraline has been shown to be efficacious in the treatment of OCD, 9, 10 as have other serotonin reuptake inhibitors (SRIs), including the tricyclic clomipramine, 5, 7 and other selective serotonin reuptake inhibitors (SSRIs), such as fluvoxamine 11, 13, 16 and fluoxetine. 8, 17 Studies comparing SRIs with one another in the treatment of OCD have generally found equivalent efficacy, [18] [19] [20] [21] [22] while SRIs have been shown to be superior to desipramine (a non-SRI antidepressant) in treating OCD. 6, 12, 23 In the treatment of MDD, sertraline has been shown to be efficacious in sev-
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The affiliations of the authors appear in the acknowledgment section at the end of the article. eral placebo-controlled trials. [24] [25] [26] Moreover, SSRIs and tricyclic antidepressants, such as desipramine, have been shown to have equivalent efficacy in the treatment of MDD. 27 This raises the question of which type of medication would have superior efficacy in the context of patients with concurrent MDD and OCD, and whether an SRI like sertraline would improve symptoms of MDD in the context of OCD more than a non-SRI like desipramine. It may be that in the context of a full MDD episode, a predominantly noradrenergic agent like desipramine would be as effective as an SRI in treating the depression, but less effective in treating OCD. However, desipramine may also be effective in treating OCD, since desipramine may have some spillover effects on the serotoninergic system. Indeed, microdialysis studies have indicated that desipramine can alter extracellular levels of serotonin. 28 The purpose of the current study was to compare the relative efficacy of sertraline and desipramine for patients with OCD and concurrent MDD in a multicenter, double-blind, randomized trial. Efficacy was assessed for degree of reduction of both OCD and MDD, in addition to the examination of the relative response and remission rates of the treatments. We also compared the adverse effects of both medications.
PATIENTS AND METHODS

PATIENTS
A group of 166 patients 18 years or older who met the DSM-III-R criteria for both current OCD and current MDD using the Structured Clinical Interview for DSM-III-R 29 were recruited at 16 university-affiliated treatment centers that specialized in the treatment of OCD and other anxiety disorders.
In addition to meeting the full diagnostic criteria for OCD and MDD, patients had to meet severity criteria for both OCD and MDD symptoms at the assessments conducted at the beginning and end of a screening (washout) phase. To be included, patients needed to score 20 or higher on the Yale-Brown Obsessive Compulsive Scale (Y-BOCS), 30, 31 18 or higher on the 24-item Hamilton Rating Scale for Depression (HAM-D), 32 and 2 or higher on item 1 (depressed mood) of the 24-item HAM-D, at both the screening and baseline assessments. A Clinical Global Impression (CGI) scale 33 severity score of at least 4 for both MDD and OCD, indicating moderate to severe illness on each, was also needed at the screening and baseline assessments to qualify for the study.
Exclusion criteria consisted of (1) current or past DSM-III-R diagnosis of Tourette syndrome, bipolar disorder, schizophrenia, delusional disorder, psychotic disorder not elsewhere classified, or paraphilia; (2) principal diagnosis within the past 6 months of agoraphobia, generalized anxiety disorder, or posttraumatic stress disorder; (3) diagnosis of panic disorder within the past 6 months, any spontaneous panic attacks within the last month, or 4 or more spontaneous panic attacks in the past 4 months; (4) diagnosis of acute or chronic organic mental syndrome (eg, delirium, dementia, amnestic disorder); (5) diagnosis of schizotypal, antisocial, paranoid, or borderline personality disorder; (6) abuse or dependence on alcohol or any drug within the past 6 months; (7) any medical contraindications to antidepressant therapy as determined by medical history or physical examination; (8) evidence or history of significant hematological, endocrine, cardiovascular, pulmonary, renal, gastrointestinal, or neurological disease; (9) currently taking any psychotropic drug or receiving behavior therapy; (10) a CGI improvement rating of 1 or 2 for either MDD or OCD at the end of the baseline period; (11) current suicidality; (12) received electroconvulsive therapy within the past 3 months; and (13) any previous psychosurgery. Women were excluded if currently pregnant, nursing, or not practicing an effective method of birth control.
One hundred sixty-six patients were randomized; 2 patients failed to return for follow-up care (1 in each treatment group), leaving 85 patients given desipramine and 79 given sertraline to evaluate efficacy and safety. Doubleblind treatment was provided for 12 weeks. The protocol and informed consent documents were approved by the institutional review boards associated with the 16 participating sites, and each patient provided written informed consent prior to study participation.
METHODS
All patients who were screened as meeting eligibility criteria for the study were placed on a 1-week single-blind pill placebo washout period, during which assessments were performed. During this screening phase, patients were given placebo capsules identical in appearance to the sertraline and desipramine capsules. Patients were instructed to take 4 placebo capsules daily; after the washout period, desipramine and sertraline were also administered as 4 capsules daily to maintain the blind.
For patients randomized to sertraline, dosages were titrated to 50 to 200 mg/d. All patients received 50 mg/d during the first 2 weeks; after this, in the absence of a satisfactory clinical response and no dose-limiting side effects, the dosage could be titrated to 100 mg/d any time between weeks 2 and 4, to 150 mg/d at week 4, and to 200 mg/d at week 5. Changes in dosage were always made in increments of 50 mg/d. All capsules (placebo, sertraline, and desipramine) were identical in appearance, and a blister card system was used during the 12-week treatment period to maintain the double-blind.
A similar stepwise flexible titration of desipramine was conducted. Beginning with 50 mg/d, dosages could be titrated by 50 mg/wk up to a maximum of 300 mg/d. If a patient was receiving 250 or 300 mg/d, capsules with 100 mg of desipramine were used in addition to 50-mg capsules, so that only 4 capsules per day were taken. Dosage was increased or decreased at any time on the basis of the patient's clinical response or dose-limiting adverse events; the minimum sustained dosage allowed for either active agent was 50 mg/d or 4 capsules per day of placebo.
Medical screening, including laboratory tests, electrocardiogram, and physical examination, a Structured Clinical 
BASELINE CLINICAL AND DEMOGRAPHIC CHARACTERISTICS
The average duration of the current episode of MDD was 24 months for the 79 patients assigned to sertraline and 29 months for the 85 patients assigned to desipramine ( Table 1) . The duration of OCD symptoms was more than 17 years for patients in both treatment groups. The current MDD episode was determined to be of moderate or severe intensity for all patients enrolled. The most common Axis I comorbid diagnosis other than MDD was generalized anxiety disorder (16% of patients).
There were no significant differences in any baseline clinical or demographic characteristics between the patients treated with sertraline and those treated with desipramine.
ADVERSE EVENTS AND PATIENT DISCONTINUATIONS
Patients taking sertraline were significantly more likely to complete treatment than those taking desipramine (84% [66/79] vs 62% [53/85]; 2 1 = 9.2; P = .002). Discontinuations caused by adverse events were also significantly difInterview for the DSM-III-R, and screening efficacy measures, was performed on the first day of the placebo washout period and again at the end of the washout to determine ongoing eligibility for randomization. After randomization, the patients were evaluated for efficacy from weeks 1 through 8, then every other week until either week 12 or discontinuation from the study; safety assessments were repeated at week 12 or at the last patient visit. Plasma samples to assess sertraline and desipramine levels were obtained at the first day of baseline and at 12 weeks or the last patient visit.
Randomization was performed centrally using a computer-generated randomization scheme.
OUTCOME MEASURES
The following efficacy measures were completed at each of the assessment visits: the Y-BOCS; the National Institute of Mental Health (NIMH) Global Obsessive-Compulsive Scale; CGI severity ratings for OCD, MDD, and overall assessment, as well as overall CGI improvement ratings; and the 24-item HAM-D. These rating were performed by the treating physician or by a trained evaluator with established interrater reliability. The HAM-D and Y-BOCS were specified a priori as the primary outcome measures, while the singleitem NIMH Global Obsessive-Compulsive Scale and the CGI ratings were designated as secondary outcome measures. In addition, the Bech melancholia subscale 33 of the HAM-D and the Patient Global Improvement 34 scale (assessed at baseline and week 12 only) for MDD, OCD, and overall were examined in secondary analyses.
The criterion for defining clinical response in MDD was at least a 50% decrease from baseline in the 24-item HAM-D score; following a commonly used convention in other studies, remission was defined as a 17-item HAM-D score of 7 or lower. For OCD, a clinical response was defined a priori as a decrease in the Y-BOCS total score of 40% or greater.
Patients were evaluated for adverse events at the end of baseline and at all weekly assessments during the treatment phase using the general inquiry section of the Systematic Assessment for Treatment Emergent Events, 35 administered by the treating physician.
STATISTICAL ANALYSES
All efficacy analyses were conducted on end-point data (ie, at week 12 for completers) and at the last available visit for patients who did not complete the study (ie, intention to treat with the last observation carried forward).
The 16 investigative centers in this study varied in patient enrollment from 1 to 29. To ensure stable estimates, the following pooling algorithm was used for all analyses: centers were ranked in order of size and pooled, starting with the smallest, until the resulting pseudocenter reached the maximum size that was smaller than the largest actual center. The 6 smallest actual centers were combined into 1 pseudocenter (n = 24); all analyses were based on 10 actual centers and 1 pseudocenter.
Baseline comparability of the 2 treatment groups for demographic and clinical characteristics was assessed by analysis of variance for continuous variables and by the Cochran-Mantel-Haenszel test for categorical variables. Analysis of variance models included treatment and center terms; treatment ϫ center interaction terms were also examined but were consistently nonsignificant and were therefore dropped from the models. The CochranMantel-Haenszel tests included center as the stratification variable. For categorical variables, when stratification by center resulted in 3 or more sparse subtables (ie, any marginal total of 0), then the Pearson 2 test or the Fisher exact test was used as appropriate to include all available data.
Efficacy analyses were performed using analysis of covariance for continuous and multivalued ordinal categorical variables for which a baseline measurement existed; other variables (CGI improvement and PGI) were analyzed using analysis of variance models, as above. Binary variables were analyzed by the Cochran-MantelHaenszel test, as above. Analysis of covariance models used change from baseline to end point as the dependent variable and included treatment, center, and treatment ϫ center interaction terms, with baseline measurement as the covariate. Interaction terms were consistently nonsignificant and were therefore dropped from all models. All hypotheses were tested using type III sums of squares with SAS version 6.11 (PROC GLM).
Safety analyses were performed using the Fisher exact test for incidence of adverse events and the Pear- 
DOSAGE
The mean (SD) dosage of sertraline at end point for the intention-to-treat sample was 160.1 (50) mg/d; for desipramine, it was 193.5 (90) mg/d.
EFFICACY RESULTS AND CLINICAL RESPONSE
Sertraline was demonstrated to be more effective than desipramine, as measured by the mean change from baseline to end point on almost all measures ( Table 2 ). Significant differences favoring sertraline were demonstrated on the 24-item HAM-D (P = .03) and the Y-BOCS (P = .05). Significant differences between the treatments were also found on a number of the secondary outcome measures, including the NIMH Global Obsessive-Compulsive Scale (P = .01), the Y-BOCS obsession scale (P = .04), the Bech melancholia subscale of the HAM-D (P = .03), the CGI severity depression scale (P = .004), the overall CGI severity scale (P = .03), and the CGI improvement scale (P = .02). Significant differences favoring sertraline were also found on the overall PGI rating (P = .004) and the PGI rating for MDD (P = .003). Significant main effects for center were apparent on 2 measures, including the Y-BOCS obsessions scale 
COMMENT
To our knowledge, this is the first study to examine treatment efficacy among a sample of patients selected to have concurrent OCD and MDD. The results demonstrated that sertraline, an SSRI, was more efficacious than desipramine, a predominantly norepinephrine reuptake inhibitor, in reducing both OCD and MDD symptoms in this population. A significantly greater number of patients achieved remission of their MDD with sertraline than with desipramine. Sertraline was also associated with a significantly greater number of patients who achieved a robust improvement (Ն40% reduction) in OCD symptoms compared with desipramine. Overall PGI scores and PGI ratings of improvement in MDD confirmed the superiority of sertraline to desipramine that was apparent in the total scores on the HAM-D and Y-BOCS.
Our findings extend those from previous studies comparing SRIs and non-SRIs for OCD. 6, 12, 23 Previous investigations did not provide information on the comparison of these classes of medications in patients with concurrent MDD and OCD. Our results suggest that SRI treatment is appropriate for the relatively large proportion of patients with OCD and concurrent MDD who have often been excluded from previous trials of SRIs with OCD because of their MDD.
The improvements in patients treated with sertraline are particularly noteworthy because of the severity and chronicity of illness in this patient population. At baseline, patients had a mean duration of MDD of about 2 years and OCD symptoms of more than 17 years. This chronicity, evaluated with reports of depression predicting poor response to OCD treatment 14 and OCD symptoms slowing recovery from MDD, 15 suggests that the population of patients with OCD and concurrent MDD might be expected to demonstrate less treatment response compared with OCD samples without MDD comorbidity. However, the percentage change at end point in Y-BOCS scores for patients treated with sertraline in the current study compares favorably with results from a previous, large-scale study of sertraline treatment of OCD without concurrent depression 9 (32.7% reduction compared with 23.4% reduction).
A substantially lower rate of treatment discontinuation caused by adverse effects was evident with sertraline compared with desipramine. This is consistent with the well-documented superior adverse-effect profiles of SSRIs compared with tricyclic antidepressants. Selective serotonin reuptake inhibitors have also been found to result in fewer adverse events and lower attrition rates compared with clomipramine in some OCD treatment studies 18, 22 but not others. 20, 21 Although the difference in adverse events between sertraline and desipramine was expected, its demonstration in this understudied population of patients with concurrent MDD and OCD provides further important information regarding treatment decisions for these patients.
The relatively higher dropout rate for desipramine vs sertraline was likely to have influenced the analysis of end-point efficacy scores. It may be that if these patients who discontinued desipramine therapy because of adverse effects had stayed in treatment longer, they would have achieved a greater response in both their MDD and OCD symptoms. However, the fact that a significantly greater number of patients were unable to complete desipramine treatment compared with sertraline treatment is obviously an important clinical consideration in choosing medications.
A limitation of the current study is the lack of a placebo control. The expected placebo response in patients with both OCD and concurrent MDD is unknown since there are no published studies demonstrating it. Although the improvement rates found in the current study are greater than those found for placebo in other treatment studies of patients with OCD, 9, 10 it is possible but unlikely that there would be a higher placebo response rate for patients with OCD and concurrent MDD.
It is also important to consider that there is overlap in symptoms in the assessment of OCD and MDD. symptoms. However, the advantage of sertraline over desipramine on other measures of depression (eg, CGI, patient global improvement) that do not involve specific OCD items provides some assurance that the superiority of sertraline is not a measurement artifact related to item overlap.
A further limitation of the current study is the use of multiple secondary efficacy measures without any statistical adjustment for the number of significance tests performed. It is therefore possible that some of the effects seen on secondary measures may have been obtained by chance. However, the effects were largely consistent in direction across measures. Moreover, while some measures did display main effects for center, indicating that some centers achieved better outcomes than other centers, there were no significant treatment ϫ center interactions, suggesting that the superiority of sertraline over desipramine has some degree of generalizability.
We can speculate on the possible reasons why a non-SRI does not affect symptoms of MDD to the degree that an SRI does in the context of OCD. One explanation would be that MDD in the context of OCD is different than MDD without OCD. It may be that the serotonin system is more involved in OCDrelated depression compared with MDD without OCD. Alternatively, as others have speculated, 6 it seems possible that MDD is often secondary to the impairment from OCD (ie, the MDD is being maintained by demoralization related to ongoing severe OCD symptoms and the associated negative impact of such symptoms on social and work functioning). Reduction of the obsessive-compulsive symptoms would reduce one of the factors contributing to the depression. Treatment with a medication less efficacious for OCD would permit continuing OCD symptoms that would contribute to demoralization of patients at risk for MDD. Regardless of the explanation, the current study suggests that the serotonergic antidepressant sertraline produces greater efficacy than the noradrenergic antidepressant desipramine for both OCD and MDD symptoms for patients manifesting both MDD and OCD.
